Extra exocytosis rescues polarity by Tuma, Rabiya S.
 
In This Issue
 
JCB • VOLUME 170 • NUMBER 2 • 2005 162
 
Extra exocytosis rescues polarity
 
hang et al. (page 273) report a link between the exocyst and
the t-SNAREs used for vesicle–plasma membrane fusion. The link
comes in the form of Sro7p and Sro77p. These are yeast homologues
of lethal giant larvae (Lgl), which was already known to bind t-SNAREs.
Lgl is required for cell polarity and binds directly to t-SNAREs.
Mutating Lgl induces polarity defects, despite the fact that it is not
strictly polarized in most cells. Zhang et al. found that Sro7p and Sro77p
interact with Exo84p, a recently identified member of the exocyst complex.
A conditional mutant of Exo84p that failed to bind the Lgl proteins
showed polarity and secretion defects. Overexpression of SRO7 suppressed
the phenotype. Genetic analysis showed also that overexpression of SRO7
or upstream GTP-binding proteins, such as Rho and Rab, suppressed
mutations in several other exocyst proteins.
The researchers conclude that Lgl proteins carry a signal from the
GTP-binding proteins and the exocyst complex to the t-SNARE proteins,
stimulating exocytosis. When overexpressed, the Lgl proteins up-regulate
exocytosis and rescue cell polarity in exocyst mutants. For now the re-
searchers think that this spatial rescue occurs via a tuning system involving
the secretion machinery and polarity regulators, which may be localized to
the plasma membrane during exocytosis. If that is true, they predict a
similar system will be discovered in higher eukaryotes as the exocytosis
machinery is well-conserved. 
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Linking pore and pole
 
lp1 and Mlp2 proteins lie on the inner face of
the budding yeast nuclear envelope, attached
to nuclear pore complexes. On page 225,
Niepel et al. demonstrate that Mlp2 protein is required
for normal spindle pole body assembly and function.
To learn what proteins interact with the Mlp duo,
the team developed a rapid purification method that
relies on disrupting cells while they are still frozen,
preserving protein complexes and avoiding proteolysis.
As expected, Mlp1 and Mlp2 interact with one
another. Also, Mlp2, but not Mlp1, bound to core com-
ponents of the spindle pole body. Electron microscopy
showed that Mlp2 interacts with mature spindle pole
bodies, rather than with soluble precursors. Moreover,
cells lacking Mlp2 had spindle pole bodies that were
smaller than normal, formed aberrant spindle orga-
nizers within their nuclei, and frequently underwent
incomplete cytokinesis.
The team hypothesizes that Mlp2 links nuclear
pore complexes and spindle pole bodies, and that
without this connection maintenance and duplication
of spindle pole bodies is compromised. They imagine
a network of Mlp1 and Mlp2 that supports the struc-
ture of the nuclear envelope, with Mlp2 facilitating
the exchange and incorporation of components into
the spindle pole body. 
M
Mlp2 (green) and 
spindle pole com-
ponents (red) link 
during the cell cycle.
 
Adaptor to nucleus
 
daptor proteins that mediate mem-
brane trafficking have been implicated
in cancers as signaling regulators;
some are overexpressed in cancers, including
prostate cancer. On page 191, Mills et al.
provide an unexpected explanation for these
observations. They find that the adaptor protein
HIP1 moves to the nucleus following androgen
stimulation, where it enhances transcription
from androgen-responsive genes.
Previous work showed that overexpression
of HIP1 in prostate cancer cells correlates with
recurrence, but how HIP1 might affect androgen
receptor function was unknown. Now, Mills et
al. measure the amount of HIP1 and androgen
receptor protein in the nuclei of tissue culture
cells before and after androgen stimulation. As
expected, most of the androgen receptor moved
to the nucleus. So did 50% of the HIP1 protein.
The two proteins copurified by immuno-
precipitation and both purified with androgen-
responsive promoter elements in ChIP assays,
though it was not clear whether HIP1 contacted
the DNA directly. Increasing the amount of HIP1
protein increased expression of an androgen-
responsive reporter gene upon androgen
stimulation. Similar transcriptional increases
were detected with HIP1 overexpression and
hormonal stimulation of estrogen and gluco-
corticoid receptors.
Although other adaptor proteins have
been found in the nucleus this is only the sec-
ond reported to translocate to the nucleus in
response to ligand treatment. (The other is
APPL.) And while signaling cascades from the
cell surface to the nucleus are well-known, this
newly uncovered function of HIP1 reveals a much
more direct mechanism by which proteins near
the cell surface can alter transcription. 
A
HIP1 goes nuclear to aid in androgen responses.
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